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ABSTRACT 



A testing device for testing telecommunication digital lines 
referred to as high-cap or T-1 lines by introducing a go/no-go 
loop back signal to both line sides. The testing device uses 
a test loop generating controller interface that can be used 
with any high-cap copper installation with or without line 
repeaters in place. 

11 Claims, 2 Drawing Sheets 
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PORTABLE TELECOMMUNICAnON U.S. Pat. No. 5^24,149 is a testing sj^tem for digital 

NETWORK TESTING DEVICE transmission lines with a metallic loop back and direct 

current by-pass for use with regenerative repeaters. 

BACKGROUND OF THE INVENTION U.S. Pat. No. 5,422,929 is directed to a telephone line 

5 repeater and method of testing same wherein an inter-alia 

1. Technical Field j^pm jg transmitted on a telephone network that 

This device relates to the testing of telephone lines and indicates an address field with at least one sub-field, 
line repeaters used in the telecommunication industry which 

emploribe generation of a test signal loop. SUMMARY OF THE INVENTION 

In the telecommunication industry telephone central lO portable testing device for use in testing T-1 digital 

offices (CO) are connected by cables forming networks of transmission lines that uses line division multiplexing tech- 

"twisted wire pairs". The local telephone service provider is niques with a band width up to 1.544 MBPS. The device of 

usually a local exchange carrier (LEGS). There are also jjj^ invention can be used on any T-1 (high-cap) copper 

inter-exchange carriers (IXCS) that connect to the (LEC*S) insuUation by combining a controller interface with a power 
to form the national network. ^ s supply source and a typical piece of test line equipment. The 

There are a number of different "access transport tech- testing of the T-1 line (i.e. generating a test signal loop) is 

nologies" that are used to connect to a network such as accessible by a pair of basic Va phone jacks providing side 

ISDN, T-1, T-3, ATM, and SONET. 1 of a T-1 line to side 2 of a T-1 line echo go/no-go test 

To acce'ss a network you need an access point and a configuration signal that indicates the stanis of the line 

transport facility or physical connection referred to generally segment being tested. 

as pipes. The simplest access pipe is an analog phone line DESCRIFIION OF THE DRAWINGS 
that is then converted to digital by pulse code modulation 

and transported over the network at 64,000 BPS (Bits Per FIG. 1 is a block diagram of the components and related 

Second) defining one channel. A high-cap or T-1 line com- interconnection of the test device; 

bines 24 digitized voice channels into one pipe using only piG. 2 is a block diagram of a typical T-1 transmission 

two twisted wire pairs. The twisted wire pairs carry parallel line illustrated between central offices with a repeater in 

transmissions. In the T4 transmission format, the 24 chan- place; and 

nels each add 64,000 BPS combined to define the T-1 rate of pjQ ^^^^^^ diagram of a T-1 transmission line from 

1.544 MBPS (million bits per second). Typically, signal ^ central office to a customer, 
repeaters are installed on the twisted wire pair between the 

central offices to regenerate the signals transmitted due to DESCRIPTION OF THE PREFERRED 
signal transmission distance limiution which inherently EMBODIMENT 
limits the overall distance that an effective signal can be sent piGS. 2 and 3 depict the system constituting the environ- 
without substantial degradation. Equipment faults or other ^^^^ ^ ^j^-^jj ^^^^ device of the present invention 
line problems can occur in the transmission between the operates. The advantage of the instant invention is that the 
central offices and the end user. To pinpoint the faults along ^^^^ device can be used at any point between the central 
a T-1 line can be a difficult and time consunaing task which offices such as 12,13 and 18. This is in contrast to conven- 
requires line inspection and electronic testing of the line ^.^^^j arrangements in which line tests can only be carried 
segments to isolate the problem. company office switches where the HDSL-DSl con- 
To lest a T-1 transmission span, it normally must be version devices are located. Referring to FIGS. 2 and 3 of 
powered and accordingly requires "test equipment" that drawings, it will be seen that a typical T-1 pulse code 
enables the line typically referred to as a "power lid" which modulator carrier system networks are illustrated. FIG. 2 of 
works only on standard repeater spans. the drawings illustrate a T-1 line 10 between phone compa- 
The problem of testing is compounded in new insulations 45 nies central offices (CO) 12 and . 13. The T-1 line 10 is 
where the testing technician needs to wait for the central comprised of two full duplex high bit rate digital subscriber 
office (CO) -to be wired before testing the line to the lines (HDSL) signals transmitted over twisted wire pairs 13 
customer defining a side-1, 14 and side-2, 15 of a communication 
It is accordingly an object of this invention to overcome loop. TVpically HDSL^ signal repeaters 16 are used 
such problems by replacing the required "power lid" with a so between central offices CO 12 and 13 when the transm^sion 
portabletestingdevicecapableofineratingasimplego !|"^ ^f.^^^^'^^tf ' t '^^^^^ 
go test signal loop at any location along the T-1 line without degradation ^^Vf ^this point. A T-1 Une 17 is illustrat^ 
fiuiring central office to be wired, as noted above. between a central office (CO) 18 and a customer station 19, 
requinng uciiudi ^^^^ ^ Pjq 3 drawmgs to illustrate this pomt. 
2. Descnption of Prior Art . , , 55 In the central offices 12, 13, and 18 an interface conver- 
Prior art devices of this type have relied on a variety ot ^.^^ ^^^^^^ ^^^^^ ^0 converts an incoming digital signal 
different configurations to test and configure T-1 telecom- ^^^^^^ (HDSL) signaU as hereinbefore 
munication lines, see for example U.S Pat. Nos^ 3.965,309, ^j^scribed. The customer typically has a (HDSL) loop 
5,224,149, 5.060.226, 5.317,278, and 5,422,929. ^^^^^^^ ^1 (HLXR) that interfaces with the (HDSL) loops 
U.S. Pat. No. 3,965,309 is directed to a test system that converting same back into a (DSl) type signal 22 for 
converts typical trio type pulse sets to quadruple sets. presentation to the customers equipment (CPE) 23 as will be 
U.S. Pat. No. 5,060,226 is a test system for digital well understood by those skilled in the art. In order to test 
telecommunication networks by a master lest unit in com- the T-1 line for faults and then to pinpoint where the problem 
bination with at least one remotely addressable field loop is, a test signal loop is generated onto the network spans 
back unit. 65 which are determined as between the central offices 12, 13 
U.S. Pat. No. 5,317,278 is a switched A-clip fault locator and 18, signal repealers 16 HDSL to DSl converter and loop 
filter that combines multiple filters requires in a single unit. extender, or customer station 19. 
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The testing device 24 of the invention (best seen in FIG. It wiU thus be seen thai a new and novel T-1 line testing 

1 of the drawings) has an 48 volt power supply 25 and a device has been illustrated and descnbed that overcomes the 

controller interface 26 for HDSL to DSL conversion as problems associated with current testing equipment and 

found in the central office 12, 13. and 18. All of these provides a portable self-contained testing device when used 
elements are contained in in a test box enclosure 27 illus- s ^ combination with a standard equipment tester that can 

trated by broken lines in FIG. 1 of the drawings. Power ^adily pinpoint problems associated with lelecommunica- 

output lines 2«A and 28B extend between the controller .^j ^^^^ vmojis changes and modifi- 

interface 26 and the power supply 25 with an oii/off switch ^^^^^^^ ^^^^^^ departing from the 

29 on line 28A. The central interface 26 is a plug-m type ^ invention 

module having a number of chassis card connector wire spint ot ttie invemion. 

wrap pins used in fragmented numerical sequence being Therefore I claim. ^ ^^;„;„„ t^ct 

^liSeatedby P(#)withTheacmalP(#)beingusedalongwith 1. Aportable testing device for sending and receiving test 

the pins modular delineation as set forth in the manufactur- signals over a communications Ime includmg a commum- 

ers installation manual (ADC Telecommunication. Inc.) cation loop having first and second sides, said device com- 

identified as ADCD-61-062 first edition, issue no. 1. prising: 

The testing device 24 of the invention uses only ten of 3 power source independent of said communications 

said P(#) pins for this application as will be hereinafter ^jjg. 

described, access means for connecting to said first and second 

A power line 28A' extends from the switch 29 to the ^.^^^ ^j^j communications loop; 

controller interface 26 pin P19 (48Vdc return) with the conversion means for converting between DSl and 

power line 28B extending to controller mter ace 26 pm P39 V ^^^^ 

/^4fiVdc1 thus suDolvine power to the controller inten:ace2o. 

An eight pin modular data jack 30 is interconnected to the (d) interface means for operat.vely connectmg sa.d con- 

/vn eigm piu luuuuwi ua j version means and said access means to independent 

SS^"?rpiM testingmeansforgeneratingandevahiatingtestsignals 

roSl TIP K (OUT)] and pin P-50 [DSl Ring (XMT) ^ touting through said communications loop. 

SThSSnn^^ulardatajackJOisthei^^^^^^ '"''"^ ''Tf 

inc cigui p ,„„j„H linp iP<:tino device such commun cation hne is arranged for digital commumcalion. 

LTeUdSA S^fSz" crthT e^W? 3. THe portable testing device of claim 2. wherein said 

L(notshown)manufactu«dby Telecommunication Tech- access means are adaptable to connect to any pomt in said 

niques Corporation of Germantown, Md. currently used in communications loop 

the industrTand is well known and understood by tecbni- 4. The portable testing ^^^^'^ f>f .^^ f ^'"^ 

ciat4 sMIed within the telecommunication art. A pair of access means comprise two V. phone hne jacks, 

s tan^aS^^ ph^elacks 31 and 32 are used as test infercon- 5. The portable testing device of claim 2. wherem said 

So^leaL to L T-l network and a. interconnected to 3, P^-^- ^^^^^^^^^ 

tnoTl^^r SSut nd ;in pT^^^^^^^^ S teir^er^lriate both DSl and HDSL formats 

SSfSckS ttocXm'^^^ 7. The portable testing device of clami 6. ^berem said 

t£ S pi.; P-26 [HDSL Loop 2 TIP in/out] and pin testing means provide analysis of condiUons on said com- 

'^ 'l"lTof "i^eVl iS SSJ^ r '° - T~ Se testing device of claim 2. wherein said 

ttui be e^^^dlnt ^^by uSg the electronic loop Interfax -ans -P~Hiple wire wrap communica- 

generating pins of the powLd controUer interface 26 a '^^Ir^' — .^^^^^^^^^ ^n a communications 

simplesidebysideUnetestcanbemadeanjnvhereatongthe J f„XdiS a comJunicatio^ loop having first and 

T-l network to pinpomt the hne or equipmen problem ,5 ^^'^ ^^^^ ^3,5^ ^^ethod comprising the steps of : 

and/or to verify the integrity of a newly mstaUed hne or new secona siaes, saio mciuou f s f 

Une access by the customer 19's equipment 23. (a) accessing any se ected pomt on said communications 

The actual test procedures need not be described in this Une with an interface device; 

disclosure since they have been well developed within the (b) providing power to said interface device from a source 

industry over time in accordance with testing equipment and 50 not dependent from said commumcaUons line; 

thus are well understood by those skilled in the art. (g) generating a test signal; 

With the testing device 24 of the invention, a number of converting said test signal to HDSL format; and, 

line continuity tests can be performed verifying correct applying said converted test signal to said first side of 

operation at all 24 sub-channels of the T-l line. communications loop. 

The testing device 24 of the invention, in some respects, ss -j^g method of claim 9, further comprising the addi- 

operates as a portable central office having the ability to ^^^^^^ ^^^^ ^f. 

generate test signal loops when used in connection with the receiving a response to said test signal on said second 

T-Betd "brand" test equipment (not shown) to monitor bo h f ^ communication loop; 

the DSl digital signal level and HDSL signal for hne path ... . nci *v,„„,t. 

performance and determines abnormalities therein. 60 (g) "^onvertmg said response to DSl fomat, and, 

•nie testing device 24 of the invention utilizes in this (h) analyzing said converted response to derive conditions 

example the T-Berd testing equipment to establish a Unk on said commumcations loop. 

froT the controller interface 26^0 the T-l Une 10. The 11. The method of claim 10, wherem step (a) furttier 

standard V. phone jacks 31 and 32 provide discreet side-1. comprises the sub-steps of moving said interface to one of 

line 14, and side-2, line 15 test point connections. 65 a plurality of differem points on said commumcation hne. 
Accordingly, a simple echo test (\oop) is conducted between 

side-1 and side-2 of the T-l Une. . ♦ ♦ • • 
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[57] ABSTRACT 

A nmltq)le access communications data and information 
transport system and methodology for employing the noise 
present in any conduit as a carrier form using wireless 
chaotic waveform signals supported by nonlinear noise 
sustaining structures. The communications system utilizes 
digital devices and software embodying various algorithms 
designed to man^ulate the nonlinear perturt)ations of any 
given conduit to establish a high bandwidth bidirectional, 
isochronous noise immune communications signal. 
Additionally, the system can be combined with any of a 
number of wireless or wireline conununication methodolo- 
gies to further enliance performance in terms of bandwidth, 
throughput, noise immunity, power consumption, cell size, 
and number of users without disturbing any concurrent 
signal traffic. 

In further embodiments, the invention can be embedded into 
a plurality of user terminals or electronic devices linked to 
each other or to other services through both existing and 
emerging wireless and wired communications services. 

6 Claims, 7 Drawliig 9ieets 





05/07/2004, EAST Version: 1.4,1 



United states Patent [i9] 

Selig et al. 



US005521958A 
[11] Patent Number: 
[45] Date of Patent: 



5,521^58 
May 28, 1996 



[54] TELECOMMUNICATIONS TEST SYSTEM 
INCLUDING A TEST AND TROUBLE 
SHOOTING EXPERT SYSTEM 

[75] Inventors: Kenneth R. Selig; Onofrio Schillad, 
both of Camarillo, Calif. 

[73] Assignee: Harris Corporation, Melbourne, Fla, 

[21] Appl. No.: 235^17 

[22] FQed: Apr. 29, 1994 

rsn Int CI.** H04M im; H04M 3/08; 

^ ^ H04M 11/00 

f521 U S a, 379/21; 379/27; 379/58; 

^ ^ 379/59 

[58] Field of Search 375/1. 21. 27, 

- 375/29, 33, 32. 58. 59, 61; 455/33,1, 33.2, 

67.1, 66 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,912.755 3/1990 Blood et al 379/27 X 

4,922.516 5/1990 Butler et al 379/27 X 

4.977,399 12/1990 Price et al 455/27.1 

5!357.557 10/1994 Sakakuia 379/27 

5.359,647 10/1994 Rcgen et al 379/58 X 

5,398,276 3/1995 Lemke et al 379/21 

OTHER PUBLICATIONS 

Patent Abstracts of Japan, vol. 15. No. 304 (E-1096), Aug. 
5, 1991 and JPA.03 108933 (Nippon T & T Corp.), May 9. 
1991. 



British Telecommunications Engineering, vol. 10, No. 1, 
Apr. 1991 London GB. pp. 75-85, J. R. Falconer et al 
* Automated Une Tbsting For The BT Repair Service'. 

lEE Vehicular Technology Conference, Denver, Co., 1978 
Huffet al. *The Chicago Developmental Cellular System". 

Primary Examiner— Stephen Chin 
Assistant £jtammcr— Paul Loomis 
Attorney, Agent, or Firm— Charles a Wands 



[57] 



ABSTRACT 



A telecommunication test system for a line to be tested 
includes a test measurement device coupling with the line. 
The test measurement device determines parameter mea- 
surement data from the line. A processor receives the param- 
eter measurement data. A first communication path between 
the test measurement device and the processor transmits the 
parameter measurement data. The first conununication path 
is a wireless path. A mobUe facility communicates with the 
processor. The communications are via a second communi- 
cation path which includes, a primary wireless path and a 
back-up wireline path. A central office and a data test place 
various signals on the line being tested. A third communi- 
cation path between the mobile facility and at least one of 
the central office and the data test center is provided. The 
third communication path mcludes a primary wireless path 
and a back-up wireline path. 
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379/29 

379/21 X 



A portable, digital processor-based system equips a 
craftsperson with the abili^ to test a subscriber line of a 
telephone network by accessing a direct test unit (DATU) of 
a telephone ofiSce, said DATU being configured to respond 
to commands from a telephone test set and to generate audio 
messages that provide tiie user with information relating to 
control of the operation of the test unit for testing a sub- 
scriber line, said portable, digital processor-based system 
having an input/output device, including a visual display, 
through whidh information input by the iiser is converted 
into tone signals and transmitted to said DATU, and through 
which information associated with the operation of said 
DATU is presented by said test device to the user. The 
displayed infomiation is interactively updated in response to 
one or more inputs siqyphed via the input/output device by 
the user, hrespective of the genofation of audio messages by 
the DATU. 

25 aaims, 4 Drawing Sheets 
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DISFLAY-BASED CONTROL MECHANISM 
RESIDENT IN POKTABLE TEST AND 
COMMUNICATIONS DEVICE FOR 
E/lCILnATING CRAF TSPER SON^S REMOTE 
TESTING OF SELECTED PO BTION OF 
TELEPHONE fiEFWORK 

CROSS-REFER©JCE TO RELATED 
APPUCAnONS 

The present application is a continuation-iii-pait of co- 
pendiDg aqjplicatian Serial No. 235317 (hcreiiiafter refer- 
enced as the '317 application), filed Apr. 29, 1994, entitled; 
•Tfelecommnnication Test System Including a Test and 
TVoable Shooting Expert System," by K. R. Sdig et al, 
assigned to the assignee of the present application, and the 
disclosure of which is herein incorporated. 

FIELD OF THE INVEMTION 

The present invention relates in general to telqihone 
communication systems and netv^oiks, and is particolariy 
directed to a new and improved display-based control 
mftrhani.CTi that is rcffldent in a portable test^oommunica- 
tions device for facilitating a ccaftsperson's remote testing of 
a selected portion of a telq)hone network. 

BACKGROUND OF THE INVENTION 

Tbe above-referenced co-pending '317 plication 
describes a new and irnproved portable telecommunications 
test system generally configured as diagrammatically illus- 
trated in FIG. L As shown therein, such portable test system 
is comprised of a hand-held personal coniputer unit 10, 
through ^ch a craftsperson, who has been dispatdied to a 
service site that is remotely located with respect to a central 
office 12 serving a line to be tested (or line under test (LUT)) 
16, m^ communicate with central office 12 and with a 
goieric test head 14 that is cormectable to the LUT 16. 
Hand-held personal oonqmter unit 10 may comprise a New- 
ton™ computer available ftom Apple Conqjuter Cwporar 
tion. 

Hie test system fimctioiiality of the software contained 
within the oraftsperson's hand-held computer imit 10 is 
operative to provide the service technician with a user- 
friendly, step by step test procedure that is designed to 45 
facilitate the os^person's ability to perfem various tests 
on a selected line. In so doing, the craftsperson's portable 
computer is able to interact with multqile types of existing 
operational support systems, as well as pmvide a platform 
for add-on mformation exdianges. Via a contact-sensitive 
(pen touch-operated) video display panel 15, and an asso- 
ciated keyboard 17 of hand-held computer tmit 10, the 
craftsperson is able to sdectivdy invoke one or more test 
operations represented by a s^ of analysis and test function- 
associated icons. In response to these selectitms, the internal 
processor of unit 10 executes commiimcation and signal 
processing operatiotts associated with an identified test 

The test head 14 performs aD data acquisition aa demand 
fifom the personal cosqniter unit 10, including functional 
tests. 1^ bead 14 and hand-held personal conqnit^ unit 10 60 
can be expanded through plug-in cards and software pro- 
grams for coupling with various diverse types of commu- 
nication links. The phig-in cards of the test head 14 may 
comprise a number of cards for coupling with various lines 
to be tested, sudi as, but not limited to, an analog telephone 
dicdt card, an analog FUSS card, a distal card for cou- 
pling with high speed digital transmission dradts, a fiber 
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optic card for coupling with a fiber optic Hne, an integrated 
services digital network (ISDN) interface card for 
coupling with an ISDN fine, a community access tdevision 
(CATV) card for coupling with a CATV transmission link; 
and an optical loop carrier/digital loop carrier card. Alts- 
natively, the functionality of sudi plug-in cards may be 
implemented in cormnunication application software that is 
executed by hand-hdd conqmter unit 10 or by a processor in 
the test head proper. 

In order to connmmicate with (remote) central office 12 or 
with a data center 18 associated with the central office 12, 
the craftsperson* s computer unit 10 contains a transceiver 
interfiace that enables it c omuumi cate with a comrrmnication 
and signal processing subsystem on board a techiucian's 
service vefaide or van 20. This transceiver interface is such 
as to enable commurucations between personal computer 
unit 10 and service vehide 20 to be provided either by either 
a short haul wireless link, or an auxiliary back-up wireline. 
Such a transceiver interface may be inqilemented in the 
mflmier described in co-pending application Ser. No.08/338, 
916, filed coincident herewith, by O. Schillaci et al, entitled: 
•Wireless— Wireline Communications Selection Media- 
msm Resident in Craftsperson's Portable Test and Commu- 
nications Device,** assigned to the assignee of the present 
plication and the disclosure of which is herein incorpo- 
ra^ 

The service van's communication and signal processing 
subsystem, shown at 22, includes a battery boldoc^charging 
station 24, aprinter 26, along haul wireless interface 28 and 
a nrtwork server 29. Battery holder/charging station 24 is 
configured to receive and ^ore the portable hand-held 
computer unit 10, so that the computer unit 10 may be 
seemed stowed and its associated power supply (battery 
pack) may be recharged, when not in use. Printer 26 is 
available to print out various test results or other informa- 
tioTL Long haul wireless interface 28 provides a wireless 
gateway to long haul wireless services, while network server 
29 contains a file server that provides additional processing 
power and electronic data storage. Network server 29 is 
operative to perform auxiliary data processing tasks on 
demand from the computer imit 10. 

Central office 12 typically includes acentral office switch 
31, central office test devices 33, and a line-conditioning 
device 35, such as a direct access test urut (DATU). The 
central office test devices 33 are capable of providing an 
interface with various operational support systems of the 
data center 18, such as a service vefaide dispatch, outside 
plant record database, automated testing systems, and dec- 
trooic netwoik schenaatics. The line-conditioning device 
(DATU) 35 widdn coitral office 12 provides the craftsperson 
with the ability to sdectivdy conchict a number of tests of 
a line, by invoking specified key combinations (sequences) 
from a standard craftsperscm's telephone test set 

In the course of conducting a test via test head 14, 
hand-held personal computer 10 receives the raw measured 
data from the test head and operates on the received data to 
convert the measurement results into usable parameter infor- 
matioa This usable parameter information is tiien linked 
(via a wirdess or wirdirie link employed by the computer 
unit's transceiver interface) to the service vehide's commu- 
nication subsystem 22, so that it may be forwarded to a line 
conditioning device or automated test equipment in central 
of&ce 12. 

Although not shown in HG. 1, the craftsperson may also 
be provided with an auxiliary voice-activated, wirdess 
headset for conducting wireless voice communications with 
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hand-hdd compute: unit 10. Such a wireless headstt can be 
used with the hand-held con:q)uter 10 and the test head 14 to 
run automated tests, with an audio go/no-go indication of the 
test results being provided to the craftsperson. 

In a non-limitmg example of responding to a customer 
service request, the portable tdeconmxunications test system 
of FIG. 1 operates as follows. A craftsperson who has been 
dispatched to a test site (using service vehicle 20) proceeds 
to physically couple the test head 14 to the line under test 
Using computer unit 10, the technician then cstabUshcs 
communications with the test head 14 and, via the connnu- 
mcation subsystem 22 in van with the central office, so 
that one M- more tests may be placed on the line. 

Using the computer's (contact-sensitive) display panel 15, 
once the technician has coupled the test head 14 to the line 
under test, the test plication software resident in hand-hdd 
computer unit 10 is operative to display icons associated 
with respective test procedures for evaluating the LUT. In 
response to the service technician sdecting a desired test 
function, the resident test software of computer unit 10 
proceeds to intraactively genraate additional menus through 
which die craftsperson spedfies further choices for defining 
parameters required for inq)lementing the sdected test 
Based upon the choices selected by the craftsperson, com- 
puter unit 10 assembles and transmits a message to the test 
head and to the central office for establishing what test or 
tests are to be conducted and the parameters assodated with 
tiiose tests. The test head 14 measures the response of the 
line to various conditions placed on the line, and transmits 
the test response data back to conqmter unit 10. As pointed 
out above, computer unit 10 takes the raw data transmitted 
ftom the test head 14 and processes the data in accordance 
with an on-board test or line analysis program. Based upon 
the results of die processed information, the craflsperson 
may direct the test device to pcrfwm one or more additional 
tests, until the line has been completdy tested. 

Now although the mobility-enhancing system of the test 
system described in the '317 application is opaative to by 
facilitate the craftsperson' s access to and testing of a des- ^ 
ignated line, and thereby expedite die servicing of a cus- 
tomer request, it is intended to do so without requiring a 
replacement of die existing (central office) equipment 
employed by the tdephone service {wovider. As a conse- 
quence, die manner in which die mobQe test access system 45 
described in the '317 plication communicates with and 
re^xmds to information generated by remote (central office) 
equipment must be compatible witfi diat equipment's sig- 
nalling and data formats. 
For example, in the case of performing line-conditioning 50 

tests, die direct access test unit 35 widnn central office 12 
may be of the type described in die U.S. patent to A. C3ian 
et al. No. 4,841,560 (the '560 patmt). entitied: "Direct 
Access Test Unit for Central Office," issued Jun., 20, 1989, 
and the disdosure of wbich is herdn incorporated. Such a 55 
DATU is operative to respond to die craftsperson sdectivdy 
keying a spedfied audio tone combination finom a tdephone 
test handset, and to syntiiesize voice instructions to die 
craftsperson. Itus, for such an installation, whatever test/ 
cominunication interplay is coiiductcd between die portable go 
computer 10 and central office 12 must be compatible widi 
and operationally invisible to die tone and voice sequraces 
used by die DATU. 

SUMMARY OF THE INVENTION ^ 

In accortlance with the present invention, die display- 
based test control mechanism employed by die above- 
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rcfoenced craftsperson* s pwtable test/communications 
computer unit for controlling a test device at a tdephone 
service provider's remote facility (cenual office) is config- 
ided so as to enable the functioiialiiy of the remote test 
device to be expeditiously executed without requiring modi- 
fication of die COTlrol software employed by die test device. 
In addition, it allows a technician of only limited training or 
experience to competaiUy exerdse die test system in die 
central office in order to successfully test \ht line. 

For tins purpose, in addition to presenting a set of test 
device-associated icons, through ^/idch the craftsperson 
mvokes test functions and specifies paramrters used in such 
test functions, as described in die '317 plication, die 
present invention is operative to translate die choices made 
by die craftsperson into DTMF tone-based instruction sig- 
nals expected to be seen by die remote test device, so diat it 
appears to die test device diat die craftsperson is operating 
a tdephone test set of the type with which the lest device w as 
designed to operate. As such, die test device will operate 
without modification, transmitting transmit audio signals 
(audio tones and synthesized voice instructions) as direc- 
tives to the craftsperson, and will respond to tone signals diat 
have been generated by die craftsperson's portable computer 
unit in accordance with a translation of die craftsperson' s 
mvoking selected icons &mn the portable coi^puter unit's 
display menu. 

In accordance widi the flow sequence of the interactive 
control mechanism of a first embodiment of die present 
invKition, when die craftsperson selects the DATU function 
from a menu containing a set of test device-assodated icons, 
die contmts of die display screen are changed to request die 
oaftsperson to supply die DATU access number of die test 
unit, which is transmitted firom die portable computer unit to 

die central office DATU. When initially accessed, die DATU 
generates a primary (440 Hz) dial tone signal, in response to 
which die portable computer display prompts the craftsper- 
son to enter a user security code, in order to gain access to 
die testing feamrcs of die DATU. as wdl as die subscriber 
number of the line to be tested. 



The craftsperson must enter a number via the con^pfuter 
unit's keypad widrin a giwn time-out interval. If the 
craftsperson takes no action widrin die time-out interval, an 
error message is displayed, as die DATU's control processor 
releases the line. Once these numbers are entered by die 
craftsperson, diey are transmitted to die DATU. If die 
subscriber number is incorrect, die DAIXJ will repwt dus 
error audibly; the control mechanism of die prescm vncDr 
tion does not detect dris type of error. If the correa access 
code is incorrect, die DATU singly disconnects (widiout 
generating an error message). Again, the control mechanism 
does not detect tins type of error. If die security code and 
subscriber Ime number are correct, secondary dial tone is 
generated by die DATU's processw. This secondary dial 
traie. in addition to be supplied via die computer unit's 
modem into an on-board speaker, is also decoded into a 
displayed DATU test menu, throu^ which die craftsperson 
is advised that he has been given access to the test unit, and 

may proceed to test die line. 

Using die displayed menu, die craftsperson selects a test 
to be performed widi respect to die subscriber line circuit 
The control medianism within die DATU is configured to 
require die craftsperson to sdect a given test widun a 
prescribed period of time (eg. seven seconds) after bdng 
audiorized to begin sdection. Because of die operation of 
the DATU, if no sdection is made within this time-out 
interval, die DARPs control processor will genOTte a series 
of voice messages listing different test functions that may be 
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pafoTmed by dialiiig variwis digits, as described ^ve. 
Although the craftspason may listen to this voiced ^ 
then enter the required keystrokes after healing the list, the 
(fisplayed list allows the craftsperscm to sec all of the opdons 
sinmhaneously as a contimious presentation of the choices. 
Such a video display relieves the ctaftspcrson from having 
to remember (he Kst, and having to wait until Ac keycode of 
a given function is voiced. Once the testing of the subscaiber 
line has been conq)l^ an EXIT pronqjt is displayed. If the 
test routine is tenninatcd, the routine returns to die wait 
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In accordance with a second embodiment of the iffcsent 
invcnlian, rather than requiring the oaftspersoo to enter the 
DATU access number and the subscriber line numbw, the 
information cratained nx the trouble ticket is employed to 
automatically display the DATU access number and sub- 
scriber line number; thereby expediting die craftsperson's 
access to the test imit 

BRIEF DESCRIPnON OF THE DRAWINGS 

FIG. 1 diagiammatically illustrates a portable tdecom- 
munications test system as described in die above-refer- 
enced co-peD(&ig *317 s^lication; 

FIG. 2 shows the operational flow sequence of a DATU 25 
described in the above-referenced '560 patent; 

FIG. 3 shows a ^lay menu through which craftsperson 
is queried to select one of a plurality of listed function icons; 

FIG. 4 shows a display saecndiat is employed when the ^ 
DATU icon of FIG. 3 is selected; and 

FIG. 5 shows the operational flow sequence of fl» inter- 
active control mechamsm of an embodiment of die prcsrait 
invention for controlling die operation of a remote test 
device. 
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Before desaflnng in d^ die new and improved display- 
based test control medianism in accordance with the present ^ 
invention, it should be observed diat die present invention 
resides primarily m what is effectively a prescribed com- 
nranications exchange control medianism diat is embedded 
in die communications control software resident in die 
craftsperson's pwtable corr^rat^ unit, for embling die 
craftsperson to mtcractively automate execution of die test 
routine executed by a remote test device (DATU) in die 
central of&ce. The particular tests carried out by die remote 
test device are unaffected by this communications exchange 
controlmechamsmand,perse,arenolconsidMedpartofdie ^ 

invention. 

Consequendy, die manner in which die present inventioii 

commDmcates widi and interactively coitrols die operation 
of such a DATU device have beai ilhistrated in die drawings 
in readily understandable block diagram format, which show 55 
only tiiose specific details diat are patinait to die present 
invention, so as not to obscure die disclosure widi d^s 
whidi will be readfly apparent to tiiose skilled in die art 
having die baicfit of die descr^jtion hcrrin. Thus, die block 



software employed by die lest device, but does so in a 
manner diat permits a lessff skifled craftsperson to opsate 
die test system. In order to accomplish dns objective, the 
present invention is operative to translate a crafteperson's 
selection of an icon prescaited on die computer unit's display 
mto DTWF tone-based instruction signals oqwcied to be 
seen by die remote test device, so diat it jqjpears to die test 
device diat die craftsperson is operating a convaitional 
telephone test set As a consequence, die DATU itsdf 
operates widwut modification, tran sm i t ti n g transmit audio 
signals (audio tones and syndiesized voice instractions) as 
directives to die craftsperson. To facilitate an undcrstandmg 
of die interactive control mechanism of the present inven- 
tion, it is useful to examine the manner m whidi die direa 
access test unit described in die '560 patent nncrfaces widi 
a craftsperson's telephone test set, in order to test a sub- 
scriber line. 

More particulariy. referring to HG. 2, which shows die 
operational flow sequence of die DATU, in step 201, a 
craftsperson places a call to die DATU for die purpose of 
conducting a te^ of a line. In step 203, die DATU's control 
jffocessor supplies a 440 Hz dial tone to die craftsperson's 
telephone test set Upon receiving dial tone, dien in step 205, 
the craftsperson must dial a user security code in order to 
gain access to die testing features of die DATU. This user 
security code, which is stored in a table in die DATU's 
memory, should be known to die anftsperson if the 
craftsperson is audiorized to access and utilize die DATU. 
(As described in die '560 patent, die control processor 
widiin the DATU is opaative to perform a number of 
housekeeping tasks, such as maintaim'ng an account of 
various accesses to die DATU, storing data related to sub- 
scriber lines to be accessed, storing required security codes, 
and piQititntfiing a list of the identification of prefixes to be 
used for various tests curable of being initiated by die 
DATU.) 

In step 207, die DATU looks to see if the correct security 
code is dialed within a given time-out intHvaL If the 
craftsperson takes no action at all widnn die timeout inter- 
val which will cause die answer to step 207 to be NO, die 
DATU's omtrol processor will automatically rdease die 
Imc. If a code is dialed within the time-out interval, but it is 
not die correct security code is not dialed, die answer to stqp 
207 will again be NO, so diat a seccmdary dial tone diat is 
expected to be heard by die craftsperson will not be gener- 
ated, whereby die oaftsprason will know dial he has eidier 
made an error in dialing die access/security code or does not 

know the correct code. 

If die correct security code is dialed (die answer to step 
207 is YES), secondary dial tone is generated by d» 
DATU's processor in step 208, informing die craftsperson 
that he has been given access to die test unit, and may 
proceed to test a Hue. 

Assuming diat the answer to step 207 is YES (the 
CTaftsperson has dialed die proper user access code and has 
received dial tone), dien, in step 209, he must proceed, 
widiin a specified time-out mterval (eg. 10 seconds), to 
begin dialing the nuniber of the subscriber line drcuit upon 
which a test is to be conducted. If die aaftsperson takes no 
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dia^ illustrations are primarily intended to illustrate die 60 action widiin die time om mterval (die answer to step 20Pk 



m^or components of die system in a convenient functional 
groupmg, whcrrfjy die present inventicm may be more 
readily understood. 

As pointed out briefly above, a significant feature of die 
present inventicm is dial fact diat U not only enables die 
fuiMnicmality of die remote test device (DATU) to be 
executed as intended, widiout modification of die control 
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NO), dien in ^ 211, die conttol processor withm the 
DATU will proceed to generate a syndiesized voice mes- 
sage, infarnring die craftsperson dial a seven digit subsoibcr 
line number should now be dialed. If die craftspmon is 
skilled and diercforc fisimiliar widi die operating procedure 
for operating die test uml, he will know dial it is unnecessary 
to wait for tins voice message to be completed; die craftsper- 
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son can immediately begin baling the seven digit njH^ of 
the subsenlOT line drcoit to be tested. t«ce he Im heard ih^ 

secondary dial tone. In this case, when the a^^peison 
begins dialing die number of the subscriber line (YES at step 

209) such action will override the control piooKSor-s 
furtto generation of such a voice message m step 2U. so 
that the synthesized voice message will not be generaiwL 

If the dialed subscriber line is busy (the answer to step 215 
is YES) the DATU limits the numbff of test options m step 
216 and'ptoceeds to step 217. If the dialed subscrito hne « 
not busy (the answw to step 215 is NO), the DATU ^ 
generate a voice message, such as -OK." adv^mg the 
^taftsperson that the desipiated subscriber line IS Idle and 

has been accessed for testing. 

NeKL. in step 217. the craftsperson proceeds to fida 
prescribed digit sdectingatest to be pofeB^ 
to the subscriber line circuit and. if skiDed. he niay do so 

immediately, bring familiar with the test unit and its o^ 
tion. If no dipt is dialed by the craftsperson withm a 
prescribed period of time (eg. seven seconds) after genera- 
tion of the "OK" voice message, so that the answa: to Step 

217 is NO, then, similar to stq> 2U, the DATU control 
processor wiU8upply.in Step 218.aseries of vmccme^ 
listing diffaent test functions thai may be perfiMmed Dy 
dialing various digits. 

After Kstening to the menu vcriced in step 218. toe 
craftsperson may sdert one of the test fim^wis to be 

Mtiatedanddialtheappropriatedigftinstq,mEaa^ ^tUn a given 

atestfunctionisim^inr^«oa*|.J^ 

craftsperson in cither of steps 217 or 219 tbe UAiu s a ^^^^ j^^^^^ ^^^^ ^ 

control processor will supply a voioe message « «fp ZSJU ^"^''^ ^ step SOS to be NO. an error message is 
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tion is opetalive to reduce the amount of pielimmaiy 
infonnatiDn customarily suRdied by the crafkspereon, su^ 
as the DATU access code and the subs^te line numbeL 
•nie control mechanism within the DATU itself is not 
altered, so that the DATU is still operative to transnnt aiuho 

signals (audio tones and synthesized voice instructtons) as 
directives to the craftsperson. 

Refening to HG. 5, the operational flow se^ience of the 
interactive control mechanism of a first «nbodiiMit of the 
mesent invention for controlling the operation of a ronote 
test device (in particular, the above^desaibed DiJTO) is 
initially in jm iffle or wait state 500. mitQ the DATU icon 
depicted in the menu of HG. 3 is invoked by the craftsper- 

son. When the DATU function is selected, the process 
moceeds to step 501, wherdn it brings up the display screra 
shown in FIG. 4. In this step, the craftsperson « jequ^ 
to supply specified user inputs, in particular the DAlU 
ffixcss number of the test unit In step the ^perera 

uses the computer keyboard must cntff the DATU number, 
which is then transmitted to the central office DATU m step 
503 ^ \^ 

As explained previously, whai initiaUy accessed, the 
DATU's control processor is operative to generate a pnmary 
440 Hz dial tone. In respOTse to this tone, step 504 generates 
a display that pronqrts the craftsperson to enter a user 
security code or password, in ordff to gain access to Ae 
testing featmes of the DATU, as weU as to sutecriber 
numter of the line to be tested. In step 505, a soft-umer 
determines whetho- the craftsperson has begun ratenng a 
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the craftspffson in step 221). in response to whidi the 
oaftsperscm is expected to dial an additional (smgle) chgit m 

step 223, which specifies the number of minutes the test 
currently in progress is to remain in effect after disamect 

Although the DATU will normally disconnect imme^ly 
when the subscriber goes on hook, it has the. capabihty of 
continuing atestfuncdon for a relatively prolonged pmod 
of time (e.g. from one to ten minules) after going on hook, 

if so instructed. 

In accordance with the invention described in the above- 
referenced '317 appUcation. once the craftspCTSon has 
coupled the test head to the line under test and has begm me 

test routine resident witirin portable computer umt 10. the 
icon display control mechanism win present a menu of the 50 

type depicted in HG. 3, through which craftsperson is 
queried to select one of aplurahty of listed fimctions such 
^ a work order manager 41, DATU 42. MLT 43, met^ 44 , 
display time sheet 45. and a configuration function 46. 

As described briefly above, in accordance with the present 55 
inv ention, when the craftsperson selects the DATU fimcuon 
icon 42, that selection is translated into a sequence of 
interactive operations that efiFecdvely assoaales the 
sequence of steps set forth in HG. 2. described above, with 
messages that are visually presented to the craftsperson and 60 

retained on the conqniter unit*8 display soecn for a ihc- 
scribed period of time until invoked by the raftsperscm. In 
this manner die craftsperson need not be as profici^ 
skilled as would be necessary to iwoperiy respond to vmcal 
mess^es from the DATU. Moreover, in additton to provid. 65 
ing a visual parallel presentation of such instrucuon mes- 
sages, the display control mechanism of the present mvcn- 



a security code and line mimber within the tim&-cmt mtervd^ 
but the entered data is invaUd, the answer to step ^ wUi 
again be NO. and no error message will be displayed. Once 
tesc numbers arc altered by the craftspason. they are 
transmitted to the DATU. 

If the security code and subscriber line numba: altered by 
the craftspCTSon and transmitted to the DATU are correct, 
secondary dial tone is generated by the DATU's processor. 
This secondary dial tone, in additiOT to be suppUed via die 
conmuter unit's modem into an on-board speaks, is also 
decoded by the control mechanism in compute 10 into a 
displayed DATU test memi (step 506), through which the 
craftsperson is advised that he has been givwi access to the 

test unit, and may proceed to test the line. 

Usmg the mrau displayed in step 506. in st^ 507 die 
craftsperson proceeds to select a test to be perftmned with 

respect to the subscribe line circuit As desoibed above 
with reference to FIG. 2. the control mechanism withm the 
DATU is configured to require the craftsperson to select a 
given test widrin a prescribed period of time (e.g. seven 
seconds) after being authorized to begin selection (con^ 
sponding to a voiced *t)K" message being sourced from 
DATU). Because of the operation of the DATU. if ik) 
sdecdon is made within this time-out interval, the DATU' s 
control processor will generate a sHies of ^^e messagM 
listing different test fimctions that may be perf^ramed ^ 
dialing various digits, as described above. Aldiough the 
craftsperson may listen to this voiced Ust. and then entCT the 

required keystrokes afta hearing die list, the displayed list 
allows die craftsposon to see all of the options simulta- 
neously as aconlinuous frcsentation of the choices. Such a 
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Video display relieves the craftsperson fip^ ^^Jl 
the list, and having to wait unJJ 

given function is voiced. 

In connection with the P^:25^y^'^J^,^,l^ 
functions of the test menu voiced m ^^P^^* 
disolaved 'Tiold tesT utility function displayed in step 5l» is 
Z^conipaniedbyfuitte 
in lesponse to which the craftsperson enters an 

valuespedf^ 

progress is to remain in effect after disconnect 
Once the testing of the subscriber line has 
pleted, an EXrr prompt is displayed, as shown ai st^ »W- 
tf^answertostep5(»isNO,theroutinetratia^ 
SffJ foranotherselectionofoneoftiietestsdisplayedins^ 
506 If the test routine is terminated (the answo- to tMi 
step 508 is YES), the routine returns to step 501. 

In accordance with a second embocM of the p«i^ 
invention, nither than requiring the oaftspHSon ^ 
DATU access number and the subscriber hue number, tne 
information contained m the trouble ticket is employed to ^ 
automatically display the DATU access nmrisw and sub- 
Sline mmiter. thereby expediting the ciaftsp^^.s 
access to the test unit In tins embodiment, step 502 is 
bv-nassed to step 504, so tiat the routine generates a display 
t^ immediately prompts the craftspcrson to enter a user ^ 
security code or password, in order to gain acccMito the 
S^features ofto DATU, as wdl as tiie subscriber 
number of the line to be tested. 

As will be appreciated from die foregoing description, 
pursuant to tiie present invention, tiie display-J>as^^ 30 
Control mechanism employed by the craftsperson s portaWe 
test/commmncations con^rater unit employed mthe^tm 
described in the '317 is configured to both end)le the 
functionaUty of the remote test device to be «^o^y 
executed witiiout requiring mo&fication of die contr^soft- 35 

ware employed by the test device, and to alio w a techmaan 
of only limited training or experience to competenUy exer- 
cise die test system in the ceamal office in order to success. 

fiiUy test the line. 
While we have shown and described several embodhnrats 40 

in accordance witii the presrai invention, it is to ^ unto- 
stood tiiat die same is not limited tiiereto but 18 susceptible 

to munerous changes ami modifications as known to a 
nerson skiUed in the art. and we tfiesBfore do not wish to be 

Soiled to die details shown and described boon bmmt^ 45 
to cover aU such changes and modifications as are obvious 

to one of ordinary skill in the arL 
What is claimed: 

L A method of testing a subscriber line of a ^ephone 
networic by means of a test unit of a telephone office^ 50 
test unit bdng operative to respond to commands ficom a 
telM)hone test set ami to supply a sequraa of audio 
sa^ to said telephone test set for providing a user with 
formation for controlling the operation of said test umt, 
said metiiod comprising the steps of: 55 
(a) providing a idecommunicatitms test system through 
w^4r, who may be dispatched to a 
that is remotely located with respect to said telephone 

office serving said subscriber Hne, may comrnmu^ 
with said test unit of said tel(5»hone office arid with a 60 
test head tiiat is conneclable to said subscriber hne^d 
test system having an input/output device. incMmg a 
visuJ display, dnough which information mputl^ said 
user is converted into prescribed control agimls and 
transmitted to said test unit and through which mte^ 
mation associated witii the operation of said test umt IS 

presented to said user, and 



(b) causing said visual display to effect a simultaneous 
display of information contained m said sequence of 
audio messages suppHed by said test unit to said 
tdecomraunicarions test system, througji which a uses 
may cause said test system to conduct a test of said 
subscriber line, coinddentally with the supplymg of 
said sequence of audio messages to said test system by 
said test unit to said telecommunications test system 
and to interactively update said displayed informatiOT 
in response to one or more inputs interactively supphed 

via said input/ouQmt device by said user. 
Z A mediod accordmg to daim 1, wherein step 0)) 
comprises causing said visual display to display a request for 

information through whidi a user may cause said test system 
to conduct a test of said subscriber line, and in response to 

a lack of said information bcmg input to said test system 
within a prescribed period of time, terminating acce^ 
through said telecommunications test system to said test umt 
of said tdephone office. . ^ u • *^ /k^ 

3 A method according to daim 2. whcrcm st^ (b) 
comprises causing said visual display to display a request fOT 

ai l^t one of an identification of said test umt, said 
subscriber line number, and a us» access code. 

4 A mcUiod according to claim 3, whercm step (b) 
comprises, in response to the faihirc of said user to mput 
correct requested infwmation witinn a prescribed period ot 
time subsequent to the displaying of said request, terinu^^ 
ing access through said test system to said test umt of said 

telephone office. ^ t. • 

5 A mediod according to daun 1, wham step 
comprises causing information input by said user to be 
convf^ into tone signal format and transmitted to sai^ 

system fcff decoding thereby. u n,^ 

6 A mediod according to claim 1. whcrem step W 
comprises causing a menu of various t^ts tiiat may 
conducted upon said subscriber line by said te^ umt to be 

displayed via said visual display in response to mf ormatira 
a ropiest for which has been displ ayed havmg been input to 

said test system via said input/output device. 

7 A method according to claim 6, wheron step W 
comprises causing said menu of various tKts that m^ be 
coited upon said subscriber line by said test umt to be 
displayed simultaneously via said visual displ^, while smd 
au£o messages associated with different test functions that 
may be performed by said test unit are being ^uenlially 
generated^ said test unit and transinitted iherefirom to said 

^T^wd according to daim t wherdn said telecom- 
munications test system indudes a portable, digital pro^ 
soTHxmtrolled unU at whidi said visual display IS FO]^^ 
and wherem said portable, digital processor-<»ntroM mnl 
is operative to conduct wiidess communications with said 

telephone office. 
9 A method according to daim 1. wherein said tel«»mr 

munications test system is operative, in response to infor- 
mation contained in a service request associat^ witii a 
subscriber line to be tested, to cause said visual display to 
automaticaUy display the access number of said test umt and 

said subscriber line nunibw. . ^ . -^^^^.^t 
10. A mediod accordmg to daim 1. whercm said test umt 

comprises a direct access test unit 

11 A system for testing a subscribo- line of a ^ephone 
netwmk by means of a test unit of a tdephone office^ 
test unit bdng operative to respond to commands from a 
telephone test set and to supply a sequence of audio m«^ 
sa^ to said telephone test set for providmg a user with 
aadio information for enabling said user to ccmtrolhng the 



65 



5^28,660 



U 



12 



opa:ation of said test unit and thereby test said subsaiber 
line, comprising a portable digital processor-based telecom- 
mnnicaTions test device through winch a user, who may be 
dispatched to a service site that is remotely located with 
respect to said telephone office serving said subscriber linp. 5 
may communicate with said test imit of said telephone ofiSce 
and with a test head that is connectable to said subscriber 
line, said test device having an iiqnit/ouQiut device, indod- 
ing a visual display, through which information input by said 
user is conveited into prescribed signals and transmitted to 10 
said test unit and through whidi information associated with 
the operation of said test unit is presented by said test device 
to said user, and v^erein said digital processor-based tele- 
communications test device is operative to cause said visual 
display to effect a simultaneous display of infcmnation I5 
contained in said sequence of audio messages supplied by 
said test unit to said portable digital processor-based test 
device, through which a user may cause said test system to 
conduct a test of said subscriber Ihie, coinddentally with the 
supplying of said sequence of audio messages to said 20 
pcntable digital processor-based test device by said test unit 
and to update said displayed infarmation in response to one 
or more ii^nits intoactively supplied via said input/ouQmt 
device by said user. 

12. A system according to daim 11, wherein said digital 25 
processor-based telecommumcadons test device is operative 

to cause said visual display to display a request for infor- 
madon through which a user may cause said test system to 
conduct a test of said subsaiber line, and in response to a 
lade of said information bemg input to said test system 30 
within a prescribed period of time, to terminate access to 
said test unit of said telephone office. 

13. A system according to claim 12, wherein said digital 
processor-based tdecommumcations test device is operative 

to cause said visual display to display a request for at least 35 
one of an identification of said test unit, said subscriber line 
number, and a user access code. 

14. A system according to claim 13, wherein said digital 
processor-based tdecommunications test device is opera- 
tive, in response to the failure of said user to irqnit correct 40 
requested information within a prescribed period of time 
subsequent to the displaying of said request, to terminating 
access to said test unit of said tdephone office. 

15. A system according to daim 11, wherein said digital 
processor-based telecommunications test device is operative 4S 
to cause information input by said user to be converted into 
tone signal format and transmitted to said test unit of said 
tdephraie office for decoding thereby. 

16. A system according to daim 11, wherein said digital 
processor-based telecommunications test device is operative so 
to cause a menu of various tests that may be conducted upon 
said subscriber line by said test unit to be displayed via said 
visual display in response to information a request for which 
has been displayed having been iiqnit to said test system via 
said iitput/output device. 55 

17. A system according to daim 16, wherein said digital 
processor-based tdecommnni cation test device is operadve 
to cause said menu of various tests that may be conducted 
upon said subscriber line by said test unit to be displayed 
simultaneously via said visual display, whUe said audio 60 
messages associated with different test functions that may be 
performed by said test unit are being sequentially generated 



by said test unit and transmitted therefrom to said test unit 
of said tdephone office. 

18. A system according to claim 11, wherein said portable 
digital processor-based telecommunications test device is 
operative to conduct wirdess communications with said 
tdephone office. 

19. A system according to claim U, wherein said portable 
digital processor-based tdecormxmnications test ^vice is 
operative, in response to information contained in a service 
request associated with a subscriber line to be tested, to 
cause said visual display to automatically display the access 
number of said test mut and said subscriber line number. 

20. Asystem according to claim U, wherein said test unit 
of said tdephone ofto conqmses a direct access test unit 

21. A portable, digital processor-based system for 
enabling a user to test a subscriber line of a telephone 
network by accessing a direct test unit (D ATU) of a tde- 
phone office, said DATU being configured to respond to 
commands from a telephone test set and to supply a 
sequence of audio messages so as to enable a user to ccmtrol 
the operation of the test unit and thereby test a subscriber 
line, said portable system having an input/output device, 
induding a visual display, with information input by the user 
being convsted into tone signals and transmitted to said 
DATU, and wherein information contained in said sequmce 
of audio messages supplied by said DATU to said portable, 
digital processor-based system, and associated with the 
operation of the DATU, is simultaneously presented by said 
visual display to the user, coinddentaUy with the supplying 
of said sequence of audio messages by said DATU to said 
portable, digital processor-based system, said displayed 
information being interactivdy iqxlated in response to one 
or more inputs via said input/output device by said use. 

22. A system according to claim 21, wherein said digital 
processor-based telecommunications test system is opera- 
tive to cause a mam of various tests diat may be conducted 
upon said subscriber line by said test unit to be displayed via 
said visnal display in response to information a request for 
which has been displayed having been input to said test 
system via said iiqnu/output device. 

23. A system according to claim 22, whodn said digital 
processor-based tdeoomnmnication test system is optative 
to cause said menu of various tests that may be conducted 
upon said subscriber line by said test unit to be displayed 
simultaneously via said visual display, while said audio 
messages associated with different test functions that may be 
perfontned by said test unit are being sequentiaUy generated 
by said test unit and transniitted therefirom to said test unit 
of said tdqf^one office. 

24. A system according to daim 21, wharein said portable 
digital processor-based tdecommunications test system is 
operative to conduct wirdess communications with said 
tdephone office. 

25. A system according to daim 21, wherein said portable 
digital processor-based tdecoimnunications test system is 
operative, in response to information contained in a service 
request associated with a subscriber line to be tested, to 
cause said visual display to automatically display the access 
number of said test unit and said subscriber line number. 
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